NOTE
the brown alga Fucus evanescens. The data obtained suggest that the bacteria represent a novel species, for which we propose the name Pseudoalteromonas issachenkonii sp. nov.
Algae were collected by scuba-divers in mid-summer (July 1999) at the Kraternaya Bight of the Kurile Islands in the Pacific Ocean during the 23rd scientific expedition of the RV ' Akademician Oparin '. The algae were transferred into sterile plastic bags and transported to the laboratory on board the vessel on the same day. A piece of algal thallus (5 g) was placed in a flask with 200 ml sterilized natural seawater and left for 2 months at room temperature (approx. 22 mC) to observe the degradation of the algal thallus. The strains were isolated from the resulting suspension by plating (0n1 ml) on agar plates of marine agar 2216 (Difco) and on plates with medium B [0n2% (w\v) Bacto peptone (Difco), 0n2% (w\v) casein hydrolysate (Merck), 0n2% (w\v) Bacto yeast extract (Difco), 0n1% (w\v) glucose, 0n002 % (w\v) KH # PO % , 0n005 % (w\v) MgSO % .7H # O,
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E. P. Ivanova and others 1n5% (w\v) Bacto agar (Difco), 50 % (v\v) natural seawater and 50 % (v\v) distilled water, pH 7n5-7n8] as described elsewhere (Ivanova et al., 1996) . After the initial isolation, strains were purified on medium B and were maintained on the same semi-solid medium B in tubes under mineral oil at 4 mC and stored at k80 mC in marine broth (Difco) supplemented with 30 % (v\v) glycerol. All isolates were streaked on agar plates from broth cultures every 6 months to ensure purity and viability. Unless indicated otherwise, the phenotypic properties used for the characterization of the Alteromonas-like species were determined by using standard procedures (Baumann et al., 1972 ; Baumann & Baumann, 1981 ; Smibert & Krieg, 1994) and as described elsewhere (Ivanova et al., 1996 (Ivanova et al., , 1998 . Growth at different temperatures, NaCl concentrations or pH values was measured using optical density at 660 nm after 24 h incubation in medium B. The incubation temperatures employed ranged from 4 to 42 mC. The NaCl concentrations used were in the range 0-20 % (w\v). The pH was adjusted by using HCl and NaOH, and was in the range 4n5-12n0. Cultures were incubated on a rotary shaker at 160 r.p.m. for 24-36 h at 28 mC. The utilization of various organic substrates (0n1%, w\v; listed in Table 3 ) as sole carbon sources was determined using BM broth medium (Baumann et al., 1972) . Eleven strains isolated from the degraded thallus of the brown alga Fucus evanescens had all of the phenotypic characteristics of the genus Pseudoalteromonas. They were Gram-negative, aerobic, oxidase-and catalasepositive, rod-shaped bacteria, 0n7-0n9 µm in diameter and 1n0-1n2 µm long with single polar flagella. Colonies were uniformly round, 2-3 mm in diameter, circular, regular, convex, translucent and smooth after incubation for 48 h on medium B. No diffusible pigment was produced in the medium. The bacteria did not form endospores, did not accumulate poly-β-hydroxybutyrate as an intracellular reserve product, did not have an arginine dihydrolase, were oxidase-and catalase-positive and required seawater or 0n5-15 % NaCl for growth (the optimum being 1-3 % NaCl). The temperature range for growth was 4-37 mC, optimum growth being at 28-30 mC. No growth was detected at 42 mC. The pH range for growth was 6n0-10n0, optimum growth being at pH 7n5-8n0. The bacteria were haemolytic and decomposed gelatin, casein, alginate, Tween 80, DNA and chitin. Agar, carrageenan and starch were not hydrolysed. We report elsewhere that the novel species synthesizes a number of glycoside hydrolases (fucoidanases, laminaranases, alginases, agarases, pullulanases, β-glucosidases, β-galactosidases, β-N-acetylglucosaminidases and β-xylosidases) (Ivanova et al., 2002b) . Analysis of the fatty acid methyl ethers was performed by GLC as described by Svetashev et al. (1995) . The cellular fatty acid composition of the strains isolated from the algae is shown in Table 1 . The fatty acid patterns were very similar to those found for other Pseudoalteromonas species (Ivanova et al., 2000b) . The levels of the main fatty acid methyl ethers were 12n3-15n5 % for 16 : 0, 38-46 % for 16 : 1ω7, 8n2-13n6% for 17 : 1ω8 and 4-7n5 % for 18 : 1ω7 and were very similar to those found for other Pseudoalteromonas species (Ivanova et al., 2000b) .
DNA was isolated according to the method of Marmur (1961) Pseudoalteromonas issachenkonii sp. nov. 
Fig. 1. Phylogenetic position of isolates of Pseudoalteromonas issachenkonii KMM 3549
T within the genus Pseudoalteromonas. The unrooted tree was obtained using a bioNJ algorithm, Kimura's two-parameter correction for distance calculations and 500 replications in a bootstrap analysis. Bootstrap percentages are indicated only for those branches that were also found in maximum-likelihood (P 0n01) and parsimony (most parsimonious tree) analyses.
USA), the National Collection of Industrial and Marine Bacteria (NCIMB, UK) and the Marine Biotechnology Institute Collection (MBIC, Japan) or were kindly provided by U. Simidu, J. Guinea, J. Bowman and C. Holmstro$ m. Reference strains were routinely cultured on marine agar 2216 plates (Difco). DNA-DNA hybridization was performed spectrophotometrically and initial renaturation rates were recorded as described by De Ley et al. (1970) . The level of DNA hybridization between two representative strains isolated from the algae was 91 %. Therefore, these bacteria were assigned genotypically to a single species. The genetic similarity of strains KMM 3549 T and KMM 3558 to the type strains listed in Table 2 ranged from 27 to 54 %. On the basis of generally accepted criteria for the definition of genomic species IP: 54.70.40.11
On: Thu, 03 Jan 2019 10:15:06 prydzensis ACAM 620 T ; 10, P. tetraodonis IAM 14160 T ; 11, P. undina NCIMB 2128 T . All of the strains studied were polarly flagellated bacteria, required sodium ions for growth, were positive for oxidase and catalase and for the hydrolysis of gelatin and Tween 80, grew at 1-6 % NaCl, utilized -glucose, did not utilize -sorbitol, γ-aminobutyrate, α-ketoglutarate, -glucosamine or fucoidan, were susceptible to gentamicin, polymyxin and tetracycline and were not susceptible to benzyl-penicillin.j, Positive ; k, negative ; , strain variation ; , no data available. 
E. P. Ivanova and others

Characteristic
43 42-43 42n3 42n1 42n0 43n6 40 42n7 43n3 41n7 39 42n1 42n2 * Number of strains positive (or range, for GjC content). (Wayne et al., 1987) , the strains isolated from the brown alga Fucus evanescens can be assigned to a separate species.
Bacterial DNA for PCR was prepared using the Promega Wizard genomic DNA extraction kit according to the instruction manual. DNA templates IP: 54.70.40.11
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Pseudoalteromonas issachenkonii sp. nov.
(100 ng) were used for PCR amplification of smallsubunit rRNA genes as described previously (Sawabe et al., 1998a, b) . The PCR conditions were as follows : initial denaturation step at 94 mC for 180 s, annealing step at 55 mC for 60 s and extension step at 72 mC for 90 s. The thermal profile consisted of 30 cycles. The amplification primers used in this study gave a 1n5 kb PCR product and corresponded to positions 25-1521 of the Escherichia coli sequence. PCR products were purified using the Promega Wizard PCR preps DNApurification kit and were sequenced directly by using a Taq FS dye terminator sequencing kit (ABI) according to the protocol recommended by the manufacturer. DNA sequencing was performed with an Applied Biosystems model 373S automated sequencer. Nine primers were used for sequencing (Sawabe et al., 1998a) .
The 16S rDNA sequences were aligned automatically and then manually by reference to a database of 20 000 previously aligned bacterial 16S rDNA sequences. Phylogenetic trees were constructed according to three different methods (bioNJ, maximum-likelihood and maximum-parsimony). For the neighbour-joining (NJ) analysis, a distance matrix was calculated according to Kimura's two-parameter correction. Bootstraps were done using 500 replications, bioNJ and Kimura's two-parameter corrections. BioNJ was performed according to Gascuel (1997) , and the maximum-likelihood and maximum-parsimony data were from  (Phylogeny Inference Package, version 3.573c, distributed by J. Felsenstein, Department of Genetics, University of Washington, Seattle, WA, USA). Phylogenetic trees were drawn using  (Perrie ' re & Gouy, 1996) and   software for Apple Macintosh computers.
The domains used to construct the phylogenetic trees were regions of the small-subunit rDNA sequences that were available for all sequences and excluding positions likely to show homoplasy. For Fig. 1 , only those sequences of the genus Pseudoalteromonas for which almost the entire 16S rDNA sequence, corresponding to positions 45-1351 of the KMM 3549 T sequence, was included in the analysis were retained. See Ivanova et al. (2002a) for further consideration of the treeing analysis.
Analysis of the 16S rDNA gene sequence revealed that the novel bacteria are members of the γ-subclass of the Proteobacteria. These data indicate clearly that KMM 3549 T represents a lineage closely related to other species of Pseudoalteromonas ; this is consistent with the phenotypic characteristics. Strain KMM 3549 T forms a robust clade with P. tetraodonis (Fig. 1) . However, a definitive allocation of this strain to a separate species is supported by the data obtained using DNA-DNA hybridization experiments.
Bacteria of the novel species can be easily distinguished from other non-pigmented species by virtue of a number of phenotypic traits ( 
